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1. INTRODUCTION 

1-1. General Description . . 

This daisy wheel printer Model F10 is designed for applications requiring hig-quality printing. By 

employing CPU 8085 to perform all controls, it has become possible to make vast reductions in the 

number of electronic parts, improving reliability. The number of mechanical parts has also been 

reduced and serviceability greatly simplified. In addition, the following features have been incorporated. 

(1) Precision print wheel control has been achieved by means of a transducer, providing outstanding 
print quality. 

(2) An integral-constructed frame made by aluminum diecast assures improved maintenance. 

(3) Automatic Self-Test allows for quick and simple detection of printer trouble. 

(4) Automatic print pressure control prolongs print wheel life by varying the printing pressure 
according to character shape. 

(5) An optional “Paper Out” feature detects the paper end, interrupts print operation and lights up 
the control panel. 

(6) “Ribbon Out” and “Cover Open” options are also available. 

(7) Both serial and line modes are switch-selectable. 

(8) A wide variety of ESC expansion commands, are standard features in serial mode and available 
options in line mode. 





1-2. Basic Specifications 


NO. 

ITEMS 

FI 0-40 

F10-55 

(1) 

Printing speed (ch/sec.) 

40 CPS 

55 CPS 

(2) 

Printing system 

Static font impact system 

Static font impact system 

(3) 

Number of columns 

136 (Pica pitch) 

136 (Pica pitch) 



163 (Elite pitch) 

163 (Elite pitch) 

(4) 

Print spacing (min.) 

1/120 inches 

1/120 inches 

(5) 

Line feed spacing (min.) 

1/48 inches 

1 /48 inches 

(6) 

Carriage return 

900 ms 

500 ms 

(7) 

Line feed speed 

40 ms (1/6 inches) 

40 ms (1/6 inches) 

(8) 

Paper width 

406 mm 

406 mm 

(9) 

Number of copies 

Original plus 

Original plus 



2 copies (0.2 mm thick) 

2 copies 

5 copies (Option) 

(10) 

(ID 

Ink ribbon 

Number of character types 

Cartridge type 

8 mm wide, 16 mm long 

Color: Black 

Cartridge type 

8 mm or 13 mm wide, 16 m long 
Color: Black 

Black/Red (Option) 

96 

(12) 

Font 

Courier 10 


(13) 

Interface 

40/55 R: Conforming to RS 232C (DTR, Xon/Xoff, ETX/ACK) 
40/55 P: 8 bits parallel conforming to CENTRONICS 



40/55 H/Q: 12 bits parallel conforming to Q-S3, H-II 

(14) 

Power Source 

180-254 V, 90-127 V (at 50/60 Hz) 

(15) 

Ambient conditions 

Temperature Humidity 

Operating 5-36°C 10-90% (RH) 

(16) 


Storage —25-60°C 2-98% (RH) 

Noise 

Lower than 65 dB (A) (1 meter distant from platen front) 

(17) 

Weight 

14 kg 


(18) 

Expansion of operation 

A wide variety of ESC Expansion commands are available in serial 


_1 

mode 
























1-3. Optional Specification 


No. 

Item 

Specification 

FI0-40/55 R 

FI0-40/55 P 

F10-40/55 H/Q 

1 

Interface 

8 bits parallel 12 bits 
parallel 

(conforming to Q-3,H-II) 
RS-422 

12 bits parallel 

RS-232C 

RS-422 

8 bits parallel 

RS-232C 

RS-422 

2 

Buffer 

2K 

2K 

— 

3 

Tractor 

Uni-/Bidirectional tractor 

Uni-/Bidirectional tractor 

Uni-/Bidirectional tractor 

4 

Automatic 
sheet feeder 
adapter 

BDT 160 

BDT 160 

BDT 160 

5 

Sensor 

switches 

Ribbon-out photo-electric 
sensor, Paper-empty 
detection switch, Cover- 
open detection switch 

Ribbon-out photo-electric 
sensor, Paper-empty 
detection switch, Cover- 
open detection switch 

Ribbon-out photo-electric 
sensor, Paper-empty 
detection switch, Cover- 
open detection switch 

6 

Expansion of 
function 

Line mode ESC expansion 
command set. 

Word processing expansion 
function, Down-loaded 
character set 

Line mode ESC espansion 
command set. 

Word processing expansion 
function, Down-loaded 
character set 

— 
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1-4. Exterior View and Nomenclature 


Paper Guide 


Paper Release Lever 
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2. PREPARATIONS FOR USE 
2-1. Unpacking Instructions 

(1) First, slit the tape holding the top flaps closed. Be careful not to damage the unit with sharp blades. 

(2) After opening the outer carton, remove the Paper End mechanism, the ribbon cartridge and the 
print wheel from out of the wells in the top pad. Remove the top pad from the outer carton. See 
Fig. A. 


Paper End Mechanism 


Ribbon Cartridge 



Print Wheel 



Figure A 


(3) Remove the Operation Manual from on top of the printer, and the power supply cord from behind 
the heat sink. See Fig. B. 



Operation Manual 



Packing Bag 



Printer 


Power Supply Cord 



Figure B 
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(4) Remove the printer from the outer carton by pulling upward on the bands. Place the printer on a 
flat, sturdy surface. See Fig. C. 


Band 



t 



Base Pad Outer Carton 



(5) Remove the bands and the packing bag. 

(6) Remove the front cover and the carrier brace. See Fig. D. 

(7) Install the print wheel (see section 2-8.) and the ribbon cartridge (see section 2-7.). 

2-2. Installation 

The F10 is designed to rest comfortably on top of an ordinary table. However, this printer weighs 
approximately 14 kg, and when the carriage is moving from left to right at certain cycles, excessive 
vibration may occur. This factor should be taken into consideration when choosing an operating 
location. Overall, the F10 is best suited to a sturdy, flat surface. 
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Front Cover 




Print Wheel 



Ribbon Cartridge 


Figure D 


2-3. Pre-Operation Checks 

The following items should be checked before operating the printer: 

(1) Power OFF 

Before plugging-in the power cord, make sure the power switch at the lower left side of the printer 
is in the OFF position. The printer is ON when the marked side of the switch is depressed. See Fig. 
1 . 


sw 

OFF 


f 


O 



Figure 1 



(2) Carrier Brace Removal 

The printer comes pre-packaged with a long, circular styrafoam brace holding the carrier mechanism 
tightly against the left edge of the lower carrier shaft. Remove this brace. 

(3) Voltage Check 

Before plugging-in the power cord, verify the rated voltage of the machine. The voltage rating 
appears on the nameplate at the back of the printer. The 90-127 V series is used in the United 
States; the 180-254 V series is used in Europe. 


- 9 - 



























2-4. Control Panel 

The control panel is located on the right front side of the printer. See Fig. 2. 


ALERT Lamp 


LF SW SET PAGE SW 



Figure 2 


2-5. Paper Insertion 

(1) Setting the Paper Out Mechanism. 

The Paper Out mechanism can be attached to the rear-top of the printer by inserting the ends of 
the mechanism into the designated insertion slots (see Fig. 3). 



When using a single sheet of paper, the Paper Empty mechanism should be rendered inoperative, or 
the printer will remain in a perpetual state of “Paper Out” and will not function. To render the 
mechanism inoperative, simply move the push shaft in the direction of arrow “B.” When using 
continuous paper, move the push shaft in the direction of arrow “A,” and the mechanism will 
function as intended. 
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(2) Insertion 

To insert paper into the printer, first set the Paper Release Lever to the CLOSED position and pull 
the Roller Pressure-Bar Lever forward, releasing the bar from the platen. Insert the paper along the 
edge of the paper guide, turning the platen knob. Once the paper emerges, the Roller Pressure-Bar 
Lever should be returned to its original position. The position of the paper can be fine-tuned by 
moving the Paper Release Lever to the OPEN position and adjusting the paper. 

2-6. Print Alignment 

Once the paper has been inserted into the printer, the print alignment can be adjusted using the Boat 
Line Aligner. See Fig. 4. 

Boat Line Aligner 



If the print paper line is aligned against the Boat Line Aligner as indicated above, the printed characters 
will appear as shown. 

2-7. Ribbon Cartridge Replacement 

When the printing impression is becoming faint, the ribbon cartridge should be replaced. Lift up t e 
rear center of the front cover as shown in Fig. 5. 
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(1) Cartridge Removal 

Remove the cartridge by lifting it up while pressing down on the carrier stop claws. See Fig. 6. 


Cartridge Knob 



(2) Cartridge Installation 

First, take up the slack in the ribbon by truning the knob in the direction of the arrow. Next, 
insert the cartridge from above, slipping the ribbon in-between the two guide plates at the left and 
right side of the boat. Now pull the cartridge down into place, Fitting the stop claws into the 
appropriate cartridge slots. Turn the cartridge now again in the direction of the arrow, until a 
“click” is heard. 


2-8. Print Wheeel Replacement 

If the spokes of the print wheel become bent, broken or otherwise inadequate, replace the print wheel. 
First, remove the front cover and the ribbon cartridge. Next, while firmly pushing down on the top 
surface of the hammer mechanism, push the lock lever down, releasing the hammer mechanism. See 
Fig. 7 and 8. 

Push Here 



Figure 7 
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Once the hammer mechanism is released (and thus moveable), grasp the asterisk portion on both sides 
and tilt the mechanism toward the control panel, in the direction of the arrow. See Fig. 9. 



Grasp Here 




Now the hammer mechanism is in a position whereby the print wheel can be extracted. Grasp the 
print wheel by the circular rubber center and carefully pull upwards. See Fig. 10. 

Print wheel installation is accomplished by following the removal steps in reverse order. Be sure to 
push the print wheel all the way down, noting that the gauge key protruding from the small hole in 
the print wheel should be fully emerged. Be sure that the lock lever locks into place when pulled 
upwards to secure the hammer mechanism. 
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2-9. Automatic Self-Test 

Automatic Self-Test enables a quick and simple check of print operation. To activate Self-Test, 
perform the following steps: 

(1) Turn power On. Make sure that the carriage has returned to the left home position Turn power 
OFF. 

(2) Set the paper. 

(3) With the LF push button depressed, turn power ON. The printer will automatically print the pre¬ 
programmed test pattern, perform line feed, and print again. 

(4) FI0-40/55 Test Pattern: Self-Test for this model prints out all 96 characters, 10 blank spaces, and 
then 30 characters of alternative “H” and “!.” 

(5) The LF, ON-LINE/OFF-LINE, PAGE ADV and SET PAGE switches do not function during Self- 
Test operation. 

(6) To stop Self-Test, turn power OFF. 

2-10. Periodic Maintenance 

The following periodic maintenance procedures are divided into monthly inspections, 6-month 
inspections (or every 1000 operation-hours) and yearly inspections (or every 2000 operation-hours). 

PRECAUTIONS 

Note 1: Turn power OFF before inspection. 

Note 2: Use only the specified oils. Do not apply excessive oil, and do not apply oil to unspecified 
locations. 

Note 3: Following inspection, make sure that no foreign matter is left in the printer. Replace the cover 
and confirm operation. 

(1) Monthly Inspection 

a) General Cleaning of the Carrier Block 

Clean dirty areas with a soft cloth containing a small amount of methyl alcohol. Use a pair of 
tweezers to remove large paper particles. 

Note 1: The ribbon cartridge and the print wheel are the only parts that should be removed 
during cleaning. 

Note 2: Pay special attention to the paper guide, ribbon guide, flying hammer and hammer 
magnet shown in Fig. 11. 

Note 3: Do not apply excessive methyl alcohol. Be sure that the alcohol is dry before confirming 
print operation. 
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Flying Hammer 


Carriage Shaft 



Hammer Magnet 


Wire 


Figure 11 


b) Carrier Shaft 

Wipe off any dirt with a soft cloth containing a small amount of spindle oil. 

c) Ribbon Sensor 

When soiled, clean the luminous surface and light-receiving surface of the sensor with a soft, 
dry cloth. 



Luminous Surface and 
Light Receiving Surface 


Figure 12 


d) Print Wheel 

Check the type surfaces for paper waste or dust. Replace the print wheel if any spokes are bent 
or broken (see section 2-8.). 

(2) 6-Month Inspection (or every 1000 operation-hours) 

a) Platen 

Remove the platen. Thoroughly clean the rubber surface with a soft cloth containing a small 
amount of methyl alcohol. Check the rubber surface for unevenness or cracks. If found, replace 
the platen. 

b) Paper Clamp Roller and Paper Feed Roller 

If the print form is soiled by the paper clamp roller or the paper feed roller, remove the platen 
and remove any dirt with a soft cloth containing a small amount of methyl alcohol. 
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Paper Clamp Roller 



Paper Feed Roller 


Figure 13 


c) Home Position Detector 

Carefully clean the detector by inserting a soft, dry cloth between the luminous surface and the 
light-receiving surface. 



Figure 14 


d) Carrier Wire 

Check the carrier wire for excessive dirt or foreign matter. To clean, use a soft cloth containing 
a small amount of spindle oil. The carriage will slide easily along the wire. Replace the wire if 
damaged. 




0 


* 


Figure 15 
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e) Covers 

Clean the covers with a soft cloth containing a small amount of methyl alcohol. 

(3) Yearly Inspection (or every 2000 operation-hours) 

a) Platen Bearing 

Remove the platen. Apply 2 or 3 drops of Morab Alloy #MW0-20 between the platen shaft and 
the bearing. Turn the bearing a few times and wipe off the oil on the surface. 



Apply Morab Alloy #MW0-20 
between the Platen Shaft and 


Bearing 


Figure 16 


b) Hammer 

Remove the hammer arm cap. If needed, apply a small amount of Mobilax No. 2 (grease) and 
replace the hammer arm cap. Do not apply excessive grease. 



Hammer Arm Cap 


Hole of Hammer Arm 


Hammer Arm Cap 


Figure 17 


c) Other Lubrication Points 

Check the following lubrication points. If lubrication is needed, use the specified oil. 
1) Ribbon Deck Bearing and Carriage Bearing 



Molab Alloy #MW0-20 


Figure 18 
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2) Paper Feed Roller 



3) Paper Clamp Spring Hook 



Figure 20 


4) Print Wheel Motor Hook 



Figure 21 
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5) Platen Holder 



Figure 22 


6 ) Platen Gear 



Figure 23 


3. OPERATING/ALERT SWITCHES AND INDICATOR LAMPS 
3-1. Operating Switches 

(1) Power Switch 

a) This is a rocker-type switch located on the back-left side of the printer. 

b) This switch is used to turn the printer power ON/OFF. 

c) Power is tumed-on when the marked side is depressed. 

(2) ON-LINE/OFF-LINE Switch 

a) This ia a push switch located on the control panel. 

b) ON-LINE/OFF-LINE states alternate with every push. 

c) When placed OFF-LINE, print operation ceases immediately and a BUSY signal is sent to the 
host. However, the printer will continue to accept data from the host until the DATA BUFFER 
becomes full, after which all data received will be lost. Data stored in the buffer will be printed 
after the printer is placed ON-LINE. 

d) Data stored in the buffer during an OFF-LINE state is erased if the power supply is turned-off. 

e) In line mode, data stored in the buffer during an OFF-LINE state will be printed (once the 
printer is ON-LINE) only after a print command code is received. 
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(3) LF (Line Feed) Switch 

a) This is a push switch located on the control panel. 

b) One line feed occurs with every push. If the switch is depressed for more than two seconds, 
continuous line feed will occur until the switch is depressed again. 

c) Line feed operation is independent of the ON-LINE/OFF-LINE switch. 

d) A line feed pitch established by an ESC sequence takes priority over normal line feed operation. 

e) LF is ignored when the printer is executing a given command in serial mode or when the printer 
is printing a line in line mode. 

f) LF is ignored during Self-Test operation. 

(4) PAGE ADV Switch 

a) This is a push switch located on the control panel. 

b) When this switch is depressed, the paper is fed to the next TOF (Top Of Form) position. 

c) In line mode, form length depends on the contents of the Vertical Format Unit (VFU). See 
section 6-2 for VFU details. In serial mode, form length depends on the setting of the SET 
PAGE (TOF) switch and ESC sequences. See Chapters 10 and 11 for ESC sequence details. 

d) PAGE ADV operation is independent of the ON-LINE/OFF-LINE switch. 

e) PAGE ADV is ignored when the printer is executing a given command in serial mode or when 
the printer is printing a line in line mode. 

0 PAGE ADV is ignored during Self-Test operation. 

(5) SET PAGE Switch 

a) This is a push switch located on the control panel. 

b) When this switch is depressed, the line on which the carriage rests at that moment becomes the 
TOC (Top Of Form). When the operation of this switch is acknowledged by the printer, the 
carriage will move three spaces to the right and then return to its original position. 

c) TOF is also set at the current line position whenever power is applied or when the printer 
receives an ESC SUB I command. 

d) SET PAGE is ignored when the printer is executing a given command in serial mode or when the 
printer is printing a line in line mode. 

e) SET PAGE operation is independent of the ON-LINE/OFF-LINE switch. 

3-2. Alert Switches 

O') PAPER OUT Switch (option) 

a) This is a microswitch attached to the paper sensor block. 

b) This switch is activated by a small rod attached to the optional Paper Out mechanism (see 
section 2-5.). As the last sheet of paper passes through the mechanism, the small rod falls 
through a hole in the top cover of the printer (see Fig. 3) and activates the switch. 

c) When the sensor detects that the paper end is near (25 mm from the end), the printer goes OFF¬ 
LINE, stops printing, and lights up the red ALERT lamp (PAPER OUT) on the control panel. 
However, if Paper Out is detected during a feed motion, the printer stops after such feed motion 
is completed. 

d) To restore print operation, replenish the paper supply and place the printer ON-LINE. 

(2) COVER OPEN Switch (option) 

a) This is a microswitch attached to the main cover of the printer. 

b) This switch is activated when the front cover is open. 

c) When Cover Open is detected, the printer goes OFF-LINE, stops printing, and lights up the red 
ALERT lamp (PAPER OUT) on the control panel. 

d) To restore print operation, securely close the front cover and place the printer ON-LINE. 
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(3) RIBBON OUT Sensor 

a) This is a reflecting photoelectric sensor attached to the carriage. 

b) This switch is activated when the ribbon comes to an end. 

c) When Ribbon Out is detected, the printer goes OFF-LINE, stops printing, and lights up the red 
ALERT lamp (PAPER OUT) on the control panel. 

d) To restore print operation, repace the ribbon and place the printer ON-LINE. 


3-3. Indicator Lamps 

The following lamps are located on the control panel. 

(1) ON-LINE Lamp (green LED) 

This lamp is lit when the printer is operating, except during Self-Test operation. 

(2) PAPER OUT (ALERT) Lamp (red LED) ^ r , . 

This lamp is lit when Paper Out, Ribbon Out, Cover Open or Carriage Motor (FI0-55 only) errors 

occur. 

(3) POWER Lamp (green LED) 

This lamp is lit when printer power is on. 


4. SERIAL INTERFACE: F10-40R/55R 

4-1. Data Transmission Method 

(1) RS232C 

(2) 20 mA Current Loop (available by factory option for FI0-55 specifications only) 

4-2. Data Transmission Speeds 

The following numbers represent the bits per second (BPS) that may be transmitted between the 
printer and the host computer: 

300, 600, 1200, 2400 BPS (FI0-40/55) 

110, 200, 4800, 9600 BPS (FI0-55 only) 

4-3. Data Protocol 

The following data protocol systems represent different methods of controlling the data transfer 
between the printer and the host computer: 

(1) READY/BUSY (RDY/BSY) 

This system uses Data Terminal Ready (DTR) as the control signal from printer to host. When the 
DTR is LOW, the printer is BUSY (BSY) and will not receive data. 

(2) X-ON/X-OFF 

This system uses the X-ON/X-OFF control characters to control data flow. These codes are 
identical to ASCII characters DC1 and DC3, and function in the same way as RDY/BSY. 

(3) ETX/ACK 

This system uses End of Text (ETX) as the input signal from host to printer, and Acknowledge 
(ACK) as the output signal from printer to host. 

4-4. Synchronizing System 

Asynchronous system (start-stop synchronizing) 

(1) One start bit 

(2) One or two stop bits 
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(3) Character length: Seven or eight bits (bit eight is ignored). 



Word Length 


I-1 I-1 

I I i I I I 

l- 1 I- 1 l_I 

bl b2 b3 b4 


I-1 


Start Bit 


I_I 

b5 b6 b7 bp' 


I- 1 



Stop Bit(s) 


Parity Bit 


Figure 24 


4-5. Error Checking 
(1) Parity Error: 


Explanation: 


(2) Framing Error: 


(3) Overrun Error: 
Note: 


VPC (Vertical Parity Check): 

Three checking modes are selectable. EVEN PARITY, ODD PARITY and NO 
PARITY. 

A parity check counts the number of logic 1 data bits in a given character. Under 
EVEN PARITY, the sum total of data bits must be an even number. The 
computer counts the bits and, in EVEN PARITY, if the sum of the bits is three, 
one parity bit will be added to the characters to create an even number. If the 
number of bits reaching the printer does not match parity, the printer will enter 
an error state. Under NO PARITY, no parity bit will be sent. 

This error occurs when the start bit of the next character is received before the 
trailing edge of the present character’s stop bit is processed. A framing error also 
occurs when no stop bit is sent. 

This error occurs when the data of the next character is received before the stop 
bit of the present character is processed. 

The character is printed when any of the above errors occur. 


4-6. Connector Pin Assignment Table 


Pin No. 

Name 

Description 

Ready Busy 

X-on/X-off ETX-ACK 

1 

FG 

Frame Ground 

O 

O 

2 

TD 

Transmitted Data 

O 

O 

3 

RD 

Received Data 

O 

O 

4 

RTS 

Request To Send 


O 

5 

CTS 

Clear To Send 


O 

6 

DSR 

Data Set Ready 


O 

7 

SG 

Signal Ground 

O 

O 

8 

CD 

Carrier Detect 


(O) 

20 

DTR 

Data Terminal Ready 

O 

O 


Note: Pin No. 9 to 19, 21 to 25 are not connected. 
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4-7. Mating Connectors 

Plug (cable side): DM-25P JAE 

Receptacle (printer side): DB25S JAE 



Figure 25 


4-8. Explanation of Control Signals 

(1) X-ON/X-OFF, ETX/ACK (RS232C) 

When the printer is operated under either the X-ON/X-OFF or ETX/ACK system, the following 
signal lines are necessary: 

PIN 1 FG( Frame Ground) 

This is a frame ground line for circuit protection. 

PIN 2 TD (Transmitted Data) 

This line is used to send serial ASCII coded data from the printer to the host computer. 
When no data is being transmitted, this signal is LOW. Data cannot be sent over TD 
unless CTS, DSR and CD are all HIGH. 

PIN 3 RD (Received Data) 

On this line the printer receives data from the host. When data is not being transmitted, 
this signal is LOW. 

Logic “0” = LOW. 

PIN 4 RTS (Request to Send) 

This line is used for requesting to send data from printer to host. This signal should be 
HIGH when A.C. power is applied to the printer. RTS can be ignored by jumpering. 
See section 4-9. (1). 

PIN 5 CTS (Clear to Send) 

When HIGH, this line indicates that the host is ready to receive data from the printer. 
CTS can be ignored by jumpering. See section 4-9. (1). 

PIN 6 DSR (Data Set Ready) 

When HIGH, this line indicates that the host is ready to send data to the printer. DSR can 
be ignored by jumpering. See section 4-9. (1). 

PIN 7 SG (Signal Ground) 

This line is for signal grounding. 

PIN 8 CD (Carrier Detect) 

This line is used to detect the input signal carrier entering the printer. When HIGH, this 
signal from host to printer indicates that the received data is in the correct format. This 
signal is normally ignored. To activate CD, see section 4-9. (1). 

PIN 20 DTR (Data Terminal Ready) 

When HIGH, this output signal from the printer indicates that that DATA BUFFER can 
receive data and the printer is in operating condition (A.C. power is applied, the Cover 
Interlock switch is engaged, paper is loaded, etc.). 
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(2) RDY/BSY (RS232C) 

When the printer is operated under the RDY/BSY system, the folloing signal lines are necessary: 
PIN 1 FG (Frame Ground) 

This is a frame ground line for circuit protection. 

PIN 3 RD (Received Data) 

On this line the printer receives data from the host. When no data is being transmitted, 
this signal is LOW. 

PIN 7 SG (Signal Ground) 

This line is for signal grounding. 

PIN 20 DTR (Data Terminal Ready) 

When HIGH, this output signal from the printer indicates that the DATA BUFFER can 
receive data and the printer is in operating condition (A.C. power is applied, the Cover 
Interlock switch is engaged, the paper is loaded, etc.). 

Note 1. Under the RDY/BSY system, output signals TD and RTS are not used, and input signals 
CTS and DSR are ignored. 

Note 2. DTR can be switched to RTS by jumpering. See section 4.9. (1). 

4-9. Selection of Optional Functions 

The following optional functions for the F10 may be selected by jumpering or by the use of DIP 
Switches. The jumper lines can be found on the CPU PCB. There are two sets of DIP switches, both 
directly behind the alert lamps on the control panel. The switch box to the left is SW40; the switch 
box to the right is SW41. The individual switches in relation to SW40 and SW41 correspond as follows: 




PROTOCOL 

SW40: 401-408 

SW41: 411-420 

JUMPER 

JX 

X-ON/X-OFF, ETX/ACK 

CLOSE 

DTR 

OPEN 


A switch is CLOSED when pushed away from the control panel and OPEN when pulled towards it. 
(1) Selection of Data Protocol 


Three data protocol systems are selectable: 

1) RDY/BSY; 2) X-ON/X-OFF; and 3) ETX/ACK. 

The printer is usually shipped with RDY/BSY pre-selected. To change systems, a selection must 
first be made (by jumpering) between RDY/BSY and the other two systems. 





Protocol ' 

Jumper Position 

X-ON/X-OFF 

ETX/ACK 

RDY/BSY 

Jumper No.\ 

1 

M 

N 

2 

M 

N 

3 

M *1 

N *3 

4 

M *4 

N(C) 

5 

N *2 

N 

6 

N 

N(C) 


C = Current Loop 20 mA 
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Note: *1. To render RTS and CTS inoperative in the X-ON/X-OFF and ETX/ACK systems, set 
jumper line No. 3 to “N.” 

*2. To use CD in the X-ON/X-OFF and ETX/ACK systems, set jumper line No. 5 to “M.” 
*3. To switch DTR to RTS in the RDY/BSY system, set jumper line No. 3 to “M.” 

*4. To render DSR inoperative in the X-ON/X-OFF and ETX/ACK systems, set jumper line 
No. 4 to “N.” 

A selection of either X-ON/X-OFF or ETX/ACK may be made using DIP switches. 


PROTOCOL 

SW407 

X-ON/X-OFF 

OPEN 

ETX/ACK 

CLOSED 


(2) Baud Rate Selection 

The data transmission speed (Baud rate) can be selected. The symbol “(ST) indicates which 
switch-setting comes standard (pre-set) with the unit. 

a) 40 CPS Specifications 


BAUD RATE 

SW401 

SW402 

2400 

OPEN 

OPEN 

1200 

CLOSED 

OPEN 

600 

OPEN 

CLOSED 

300 

CLOSED 

CLOSED 


b) 55 CPS Specifications 


(ST) 


BAUD RATE 

SW401 

SW402 

SW408 

9600 

OPEN 

OPEN 

OPEN 

4800 

CLOSED 

OPEN 

OPEN 

2400 

OPEN 

OPEN 

CLOSED 

1200 

CLOSED 

OPEN 

CLOSED 

600 

OPEN 

CLOSED 

CLOSED 

300 

CLOSED 

CLOSED 

CLOSED 

200 

OPEN 

CLOSED 

OPEN 

110 

CLOSED 

CLOSED 

OPEN 


(ST) 
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(3) Parity Check Selection 

A selection of parity check methods is available. 


METHOD 

SW404 

SW405 

No Parity 

CLOSED 

OPEN 

ODD 

OPEN 

CLOSED 

EVEN 

OPEN 

OPEN 


Note: IGNORE PARITY 

The FI0 is designed to ignore the 8th bit of data if an 8-bit character is sent. This 
assumes that the 8-bit character length is selected by the use of DIP switches. In taht 
case, an 8-bit character is regarded as a 7-bit character plus IGNORE PARITY, as shown 
below. A parity bit may or may not follow, depending on DIP switch selection. 


m 

Start Bit 


1 2 3 4 5 6 7 8 



8-Bit Data 

Ignore Parity 


m 

n~m 

1 or 2 STOP Bits 


(4) Character Length 

Character length may be 7-bits or 8-bits. 


LENGTH 

SW403 

7- bits 

8- bits 

CLOSED 

OPEN 


(5) Stop Bits 1 or 2 

The number of stop bits (1 or 2) can be selected. 


No. of BITS 

SW406 

1-bit 

CLOSED 

2-bits 

OPEN 


(6) Serial or Line Mode 

In serial mode, the printer prints the data in series as received by the host. In line mode, the data 
remains in the buffer until one full line of data (136 characters) is received, or until a string of 
data is received followed by a print command; then the line of data is printed. Line mode 
printing is performed bidirectionally. 
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MODE 

SW411 

SERIAL 

LINE 

OPEN 

CLOSED 


(7) Auto Line Feed 

A Line Feed (LF) may be selected to automatically follow a Carriage Retrun (CR) 


MODE 

SW412 

CR 

CR + LF 

OPEN 

CLOSED 


(8) Auto Carriage Space 

In serial mode, automatic spacing of the carriage is switch-selectable 


MODE 

SW413 

AUTO SPACE OFF 

AUTO SPACE ON 

OPEN 

CLOSED 


(9) Carriage Space Mode 

Several carriage spacing pitches are switch-selectable. Proportional spacing (PS) varies the spacing 
between characters in accordance to character size. Pica pitch prints 10 characters per inch, with 
each character 12/120th of an inch in size. Elite pitch prints 12 characters per inch, with each 
character 10/120th of an inch in size. 

Note: A spacing pitch provided for an ESC sequence takes priority over the pitch established 
by the carriage space mode switch. 


(ST) 


(10) Form Feed Length 

A form feed length of 1 to 15 inches can be selected by the use of DIP Switches. Each switch 
represents a certain number of inches, as shown below. 


PS 

SW415 

PS ON 

PS OFF 

OPEN 

CLOSED 


PITCH 

SW414 

ELITE 

PICA 

OPEN 

CLOSED 
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No. of INCHES 

SW NO. 

1 INCH 

SW416 

2 INCHES 

SW417 

4 INCHES 

SW418 

8 INCHES 

SW419 


The “inch value” of a switch is obtained when the switch is OPEN. For example, to set the form 
feed length to 11 inches, set SW416, SW418 and SW419 to the OPEN position, and SW418 to 
CLOSED. 

Note: The form feed length is set at 11 inches when shipped from the factory. 

(11)Higher Hammer Energy (FI 0-55 only) 

The printing impact of the hammer may be increased. 


IMPACT 

SW420 

NORMAL 

HIGH ENERGY 

OPEN 

CLOSED 


4-10. DATA BUFFER Function 

(1) The standard F10 DATA BUFFER has a capacity of 256 bytes, operating on a “first-in, first-out” 
basis (FIFO). 

(2) The DATA DUFFER capacity can be increased to 2048 bytes by use of an optional buffer. 

(3) Buffer Function Per Protocol System 

The method of transmitting data to and from the DATA BUFFER will vary from one protocol 
system to another. 

A-l. X-ON/X-OFF (Serial mode) 

When the remaining capacity of the DATA BUFFER is 30 characters (30 characters before 
overflow), DTR becomes LOW and X-OFF is sent to the host. When only 30 characters 
remain in the DATA BUFFER (30 characters before buffer empty), DTR becomes HIGH and 
X-ON is sent to the host. When the host receives X-OFF it may send no more than 27 
characters before ceasing data transmission. 

A-2. X-ON/X-OFF (Line mode) 

In line mode, when the remaining capacity of the DATA BUFFER is 30 characters (30 
characters before overflow), DTR becomes LOW and X-OFF is sent to the host. When the 
remaining capacity of the DATA BUFFER is 30 characters or more, DTR becomes HIGH and 
X-ON is sent to the host. Accordingly, the test length must be less than the maximum 
capacity of the DATA BUFFER minus 30 characters. In line mode, the data remains in the 
buffer until one full line (136 characters) is received, or until a string of data is received 
followed by a print command code; then the data is printed. 

A-3. ETX/ACK (Serial and Line modes) 

Under this system, the host sends to the DATA BUFFER a series of data followed by ETX. 
Once the DATA BUFFER receives ETX, it sends ACK to the host, thus requesting more data. 
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The Rule of Text: For both serial and line mode, one test must consist of a number of 
characters not exceeding the maximum capacity of the DATA BUFFER. Both serial and line 
modes require ETX at the end of the text; however, in line mode there must be a print 
command code immediately prior to ETX. 

B-l. RDY/BSY (Serial mode) 

When the remaining capacity of the DATA BUFFER is 30 characters (30 characters before 
overflow), DTR becomes LOW. When only 30 characters remain in the DATA BUFFER 
(30 characters before buffer empty), DTR becomes HIGH. When DTR becomes LOW, the 
host may send no more than 27 characters before ceasing data transmission. 

B-2. RDY/BSY (Line mode) 

In line mode, when the remaining capacity of the DATA BUFFER is 30 characters (30 
characters before overflow), DTR becomes LOW. When the remaining capacity of the DATA 
BUFFER is 30 characters or more, DTR becomes HIGH. When DTR becomes LOW, the host 
may send no more than 27 characters before ceasing data transmission. In line mode, the data 
remains in the buffer until one full line (136 characters) is received followed by a print 
command code; then the data is printed. 

4-11. How ON-LINE/OFF-LINE Affects DC1 and DC3 

(1) ETX/ACK 

DC1 and DC3 are not affected under this protocol. 

(2) RDY/BSY 

DTR will become LOW when the printer receives a DC3 code or when the printer is placed OFF¬ 
LINE via the control panel switch. DTR will become HIGH when the printer receives a DC1 code 
or when the printer is placed ON-LINE. 

(3) X-ON/X-OFF 

The printer will send X-OFF (and DTR will become LOW) when the printer receives a DC3 code 
or when the printer is placed OFF-LINE via the control panel switch. The printer will send X-ON 
(and DTR will become HIGH) when the printer receives a DC1 code or when the printer is placed 
ON-LINE. 

4-12 Printer Error States 

(1) Data Transmission Errors 

When a parity, framing or overrun error occurs (see section 4-5.), the printer prints the character 
instead of the data. 

(2) Printer Errors 

When the printer detects one of the following errors, the printer goes OFF-LINE, print operation 
ceases and the red ALERT lamp (“Paper Out”) on the control panel lights up. The printer will go 
OFF-LINE in accordance with the interface signal explained in section 4-11. 

a) Ribon Out (option) 

b) Paper Out (option) 

c) Cover Open (option) 

d) Motor trouble 

To restore print operation following one of the above printer errors, remove the cause of the error 
and depress the ON-LINE/OFF-LINE switch. For more information regarding the nature of these 
printer errors, see section 3-2. 
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5. PARALLEL INTERFACE: F10-40/55P 


5-1. Pin Descriptions 


1 

DATA STROBE 

19 

TWISTED PAIR GND 

2 

DATA 1 

20 

TWISTED PAIR GND 

3 

DATA 2 

21 

TWISTED PAIR GND 

4 

DATA 3 

22 

TWISTED PAIR GND 

5 

DATA 4 

23 

TWISTED PAIR GND 

6 

DATA 5 

24 

TWISTED PAIR GND 

7 

DATA 6 

25 

TWISTED PAIR GND 

8 

DATA 7 

26 

TWISTED PAIR GND 

9 

DATA 8 

27 

TWISTED PAIR GND 

10 

ACKNLG 

28 

TWISTED PAIR GND 

11 

BUSY 

29 

TWISTED PAIR GND 

12 

PE 

30 

INPUT PRIME RETURN 

13 

SLCT 

31 

INPUT PRIME 

14 

±0 V 

32 

FAULT 

15 

NC 

33 

NC 

16 

±0 V 

34 

EX PRIME 

17 

CHASSIS GND 

35 

NC 

18 

+5 V 

36 

NC 


ooooooooooooooooo 


36 


ooooooooooooooooo-- 

18 




Printer connectors: AMPHENOL (DDK) 57-40360 
Cable connectors: AMPHENOL (DDK) 57-30360 


5-2. Function of Interface Signals 

(1) DATA 1-8 

a) Each signal receives the first bit of information of the data. 

b) The logic 1 is to be H level. 

c) The data pulse width is MIN 3 Msec. 

d) Each signal is connected to TTL Schmitt inverters through 1 kfi pull-up resistors 

(2) DATA STOROBE 

a) The synchronizing input signal for data reading. 

b) The data is latched when the strobe goes H. 

c) Pulse width is MIN 1 Msec. 

d) The TTL input terminal from the ground is 33 pF through 470 ft pull-up resistors. 
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(3) INPUT PRIME 

a) This signal sets the printer in a condition equivalent to the power ON condition. However, when 
the inner buffer data is received while printing, this is initial condition after the printing. 

b) The TTL input terminal from the ground is 0.01 p through 4.7 k£2 pull-up resistors. 

(4) EX PRIME 

a) The printer is forced to stop at “L” level. When the level changes from “L” to “H,” the printer 
is set to the initial condition. 

b) The TTL input terminal from the ground is 0.01 ju through 4.7 k!2 pull-up resistors. 

(5) ACK 

a) This is the SP character code as one of the control codes which is used after the completion of 
operation. This represents the data request output from the printer with the data stored in its 
buffer. 

b) Pulse width is about 8 psec. at H level. 

c) When BSY (INBSY) signal becomes RDY, this pulse is always output after 6 to 7 ju. 

(6) BUSY 

a) The output signal at H indicates that data transfer to the printer is disabled. 

(7) SELECT 

a) The output signal at H indicates that the printer is ON-LINE. 

b) With the POWER set to ON, it becomes OFF-LINE when received INPUT PRIME, EX PRIME 
and ESC SUBI. 

(8) FAULT 

a) The output signal at H indicates that the printer is in the FAULT condition. 

b) This is given at the time of PE, cover opening, (*1) ribbon end and irregularity of the wheel 
motor. 

* 1 Option 

(9) +5 V 

a) With the +5 V printer power source, a 50 mA max. output is possible. 

All the output signals are connected to the TTL SN7437 output terminals. 

5-3. Timing of BUSY Signal 

a) Timing is changed by the jumper wire on the CPU PC Board. 

b) BUSY system 

Used in line mode. BSY signals are output only when the control code and undefined code other 
than SP character code are received. 

c) ' INBUSY system 

Used either in line or serial mode. When ASCII code is received, (the character strobe becomes 
active), the printer is set in the BUSY condition. After processing, it goes to the RDY condition. 
(See the timing chart.) 

5-4. Serial Print Mode, Line Print Mode 

a) The mode is changed by means of dip switch 411. 

b) Timing of BUSY signal on the interface is changed with a jumper wire on the CPU PC Board. Make 
sure that INBUSY system must be used in the case of serial mode. 

c) In addition to the standard control code, ESC sequence can be used in case the serial print mode is 
used. (See 3 EXPANTION COMMAND for details.) 

d) BUSY signal timing in the line print mode can be changed by BUSY and INBUSY systems. It is the 
condition for the start of printing that the printer must be in the BUFFER FULL condition and 
will receive the printing command code. Incidentally, the BUFFER can hold 256 byte including 
function codes. 
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6. DIABLO HYTYPE (H) AND QUME (Q) TYPE INTERFACES: F10-40/55H/Q 

This chapter contains information regarding the Diablo and Qume-type interfaces available by option. 


6-1. Connector Pin Assignment Tables 

(1) Diablo-type Pin Passignments (wire side) 

BLACK MARK 

-Data Bit 10(512) ► 

-Paper out 
-Cover open 
NC 

-Data Bit 11 (1024) 

GND 
-Restore 
-P.F. Strobe 
-Carriage Storbe 
NC 

-P.W. Strobe 
RIBBON LIFT * 

GND 

-P.W. Ready 
GND 
NC 

-Data Bit 4 (8) 

GND 

-Data Bit 1 (1) 

-Data Bit 3 (4) 

GND 

-Data Bit 7 (64) 

-Data Bit 8 (128) 

GND 
NC 

Connector 3M #3425-3000 .Cable Side 

3M #3433-1002 .PCB Side 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 


GND 

-End of Ribbon 

GND 

GND 

-Data Bit 12(1/2 space) 

-Check 

GND 

GND 

GND 

GND 

GND 

-Select Printer 
-Carriage Ready 
-Printer Ready 
NC 
GND 

-P.F. Ready 
-Data Bit 2 (2) 

GND 

-Data Bit 5 (16) 

-Data Bit 6 (32) 

GND 

-Data Bit 9 (256) 

NC 

GND 
































(2) Qume-type Pin Assignments (wire side) 


GND 

1 

2 

DATA 1/2 

DATA 1 

3 

4 

DATA 2 

DATA 4 

5 

6 

DATA 8 

DATA 16 

7 

8 

DATA 32 

DATA 64 

9 

10 

DATA 128 

DATA 256 

11 

12 

DATA 512 

DATA 1024 

13 

14 

NC 

GND 

15 

16 

RESTORE 

GND 

17 

18 

CHARACTER STB 

GND 

19 

20 

CARRIAGE STB 

GND 

21 

22 

PAPER FEED STB 

GND 

23 

24 

NC 

GND 

25 

26 

TOF STB 

GND 

27 

28 

RIBBON LIFT* 

GND 

29 

30 

RIBBON OUT 

GND 

31 

32 

PRINTER SELECT 

GND 

33 

34 

COVER INTERLOCK 

GND 

35 

36 

GND 

CHECK 

37 

38 

GND 

CHARACTER READY 

39 

40 

GND 

CARRIAGE READY 

41 

42 

GND 

PAPER FEED READY 

43 

44 

GND 

INPUT BUFFER EMP. 

45 

46 

GND 

PRINTER READY 

47 

48 

GND 

PAPER OUT 

49 

50 

GND 


Connector 3M #3415-0000 

*F10-55 only 
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Explanation of Control Signals 

(1) RESTORE 

When LOW, this signal restores the entire printer to the same initial state realized at POWER-ON. 
The pulse width must be more than 5 jusec. Once restored, the printer is placed ON-LINE. Soft¬ 
ware and hardware resets are selectable by switching jumper No. 3 on the CPU PCB. Jumper No. 3 
consists of wires 1 and 2, connected as indicated below. 

a) Software Reset (1-A, 2-B) 

If the RESTORE signal is received during a serial operation, the printer is restored after the 
operation is completed. 

b) Hardware Reset (1-B, 2-A) 

Printer operation ceases immediately upon receipt of the RESTORE signal. . 

(2) CHARACTER STB and DATA _ 

When ASCII-coded data and a LOW level CHARACTER STB signal are transmitted to the printer, 
INPUT BUFFER RDY goes HIGH and print operation begins. 

In the program mode (see section 6-3), the data word includes the hammer intensity data (*1) 
and the ribbon advance data (*2). If program mode is not selected, the program mode data will be 
ignored. The data word is configured as follows: 


DATA 1/2 

*2 

DATA 1 

LSB of ASCII code 


DATA 2 
DATA 4 
DATA 8 
DATA 16 
DATA 32 


DATA 64 MSB of ASCII code 

DATA 128 


DATA 256 

*1 

DATA 512 


DATA 1024 

*2 


a) Hammer Intensity Data 

* 1 is the data for hammer intensity in the program mode. The logic is 1 when the data signal is 
LOW. Hammer intensity levels are selected using the following table: 


INTENSITY LEVELS 

D512 

D256 

D128 

0 NON PRINT 

0 

0 

0 

1 WE .A 

JC 

0 

0 

1 

2 


0 

1 

0 

3 


0 

1 

1 

4 


1 

0 

0 

5 


1 

0 

1 

6 

_5 

r 

1 

1 

0 

7 STRONG 

1 

1 

1 

































b) Ribbon Advance Data (FI0-55 only) 

*2 is the data for hammer intensity. The logic is 1 when the data signal is LOW. Ribbon advance 
amounts are selected using the following table: 


RIBBON ADVANCE 

DATA 1024 

DATA 1/2 

0.5 mm 

0 

0 

1.0 mm 

0 

1 

1.3 mm 

1 

0 

. 1.6 mm 

1 

1 


(3) CARRIAG E STB and DATA 

When the CARRIAGE STB signal and DATA are sent to the printer, the carriage will move in a 
specified direction for a specified distance. The direction of movement is set at DATA 1024 
(0 = Right, 1 = Left). The amount of movement may be set anywhere from DATA 1/2 to Data 
512, as show n below: 

DATA 1/2 “1” = 1/120-inch movement 

DATA 1 “1” = 1/60-inch movement 

DATA 2 “i” = 2/60-inch movement 

DATA 4 “1 ” = 4/60-inch movement 

DATA 8 


DATA 16 
DATA 32 
DATA 64 
DATA 128 
DATA 256 
DATA 512 


“1” = 512/6 0-inch movement 
Direction (0 = Right, 1 = Left) 


DATA 1024 
(4) PAPER FEED STB and DATA 

When the PAPER FEED STB and DATA are sent to the printer, the printer will feed the form in a 
specified direction for a specified distance. The direction of movement is set at DATA 1024 
(0 = Advance, 1 = Retard). The amount of movement may be set anywhere from DATA 1 to 
DATA 512 as shown below: 


DATA 1/2 
DATA 1 
DATA 2 
DATA 4 
DATA 8 
DATA 16 
DATA 32 
DATA 64 
DATA 128 
DATA 256 
DATA 512 
DATA 1024 


Not used 

“1” = 1/48-inch movement 


“1” = 512/48-inch movement 
Direction (0 = Advance, 1 = Retard) 
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(5) TOF STB Top of Form (Not available for H type) 

When LOW, this signal causes the printer to feed the form for a specified form feed length. TOF is 
set by DIP switch (see section 6-4.) or by data from the host CPU (section 6-3.). 

(6) PRINTER SELECT 

When LOW, this input signal enables the printer, bringing the unit ON-LINE. The ON-LINE/OFF- 
LINE indicator lamp on the control panel lights up. 

(7) RIBBON LIFT (F10-55H/Q only) 

When LOW, this input signal causes the printer to automatically lift a signle-color ribbon to the 
proper printing position. When using a double-color ribbon, the printer will automatically lift the 
bottom of the ribbon to print position. Once the ribbon is raised, if no printing occurs for approx¬ 
imately 700 ms, the ribbon automatically returns to its original position. 

(8) RIBBON OUT (option) 

When LOW, this output signal from the printer indicates that the ribbon-out sensor has detected 
the end of the ribbon. This signal will also become LOW when the ribbon ink becomes faint. 

(9) COVER INTERLOCK or COVER OPEN (option) 

When the printer’s silent cover is removed (or slightly ajar), the COVER INTERLOCK/OPEN 
switch is interrupted. The printer goes OFF-LINE and sends a LOW COVER INTERLOCK/OPEN 
signal to the host computer. Qume and Diablo-type interfaces have different labels for this signal: 

Qume-type. COVER INTER LOCK 

Diablo-type.COVER OPEN 

(10) CHECK 

When either of the following errors occur, the printer sends a LOW level CHECK signal to the host 
computer, and the printer goes OFF-LINE. Print operation begins after the cause of the error has 
been removed and the printer receives the RESTORE signal. 

a) Print wheel motor trouble 

b) Carriage motor trouble (F10-55H/Q only) 

(11) INPUT BUFFER READY (CHARACTER READY) 

When the CHARACTER STB is received, the printer turns this signal HIGH for a specified period 
of time, enabling the INPUT BUFFER. 

(12) INPUT BUFFER READY (CARRIAGE READY) 

When the CARRIAGE STB is received, the printer turns this signal HIGH for a specified period of 
time, enabling the INPUT BUFFER. 

(13) INPUT B UFFER READY (PA PER FEED READY) 

When the PAPER FEED STB is received, the printer turns this signal HIGH for a specified period 
of time, enabling the INPUT BUFFER. 

(14) INPUT BUFFER EMPTY (FI 0-40/50Q only) 

The printer provides a 16-command buffer. When the buffer becomes empty, the printer turns this 
signal LOW. 

(15) PAPER OUT (option) 

When the paper end is detected, the printer turns this signal LOW. 

(16) PRINTER RDY 

This output signal from the printer becomes LOW upon completion of the RESTORE operation. 
It becomes HIGH when the printer enters a CHECK state. 



























6-3. Explanation of Control Codes 
(1) FF Form Feed 

Form feed length may be set using the FF control code. First, the FF code must be entered in 
DATA 1 through DATA 64. The form length is then set in DATA 128 through DATA 1024, as 
shown below: 


DATA! 

3ITS OF 

FF COM 

MAND 

FORM 

D1024 

D512 

D256 

D128 

LENGTH 

0 

0 

0 

0 

1 l(inch) 

0 

0 

0 

1 

3 

0 

0 

1 

0 

3.5 

0 

0 

1 

1 

4 

0 

1 

0 

0 

5 

0 

1 

0 

1 

5.5 

0 

1 

1 

0 

6 

0 

1 

1 

1 

7 

1 

0 

0 

0 

8 

1 

0 

0 

1 

8.5 

1 

0 

1 

0 

9 

1 

0 

1 

1 

10 

1 

1 

0 

0 

11-2/3 

1 

1 

0 

1 

12 

1 

1 

1 

0 

14 

1 

1 

1 

1 

17 


When the CHARACTER STB is sent to the printer, the Form Feed length established above is set. 
Form feed operation is performed by TOF STB (Q-3 interface) or the TOF switch on the control 
panel. _ 

Upon POWER-ON or upon completion of RESTORE operation, the form length is set by DIP 
switch 416 through 419 (see section 6-4.). 

(2) SO Program Mode Set 

When the SO code and the CHARACTER STB are sent to the printer, the printer enters the 
program mode. 
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(3) SI Program Mode Cancellation 

When the SI code and the CHARACTER STB are sent to the printer, the printer cancels the 
program mode. 

6-4. Selection of Optional Functions 

The following optional functions may be selected by use of DIP switches. There are two sets of DIP 
switches, both directly behind the alert lamps on the control panel. The switch box to the left is SW40; 
the switch box to the right is SW41. For Qume and Diablo-type interfaces, only SW41 is used. The 
individual switches correspond to SW41 as follows. 

SW41: SW411-20 

A switch is CLOSED when pushed away from the control panel and OPEN when pulled towards it. 

(1) Auto Carriage Space 

In serial mode, automatic spacing of the carriage is switch-selectable. 


MODE 

SW411 

AUTO SPACE OFF 

OPEN 

AUTO SPACE ON 

CLOSED 


(2) Carriage Space Mode (option) 

Several carriage spacing pitches are switch-selectable. Proportional spacing (PS) varies the spacing 
between characters in accordance to character size. Pica pitch prints 10 characters per inch, with 
each character 12/120th of an inch in size. Elite pitch prints 12 characters per inch, with each 
character 10/120 th of an inch in size. 

Note: A spacing pitch provided for in an ESC sequence takes priority over the pitch established 
by the carriage space mode switch. 


PS 

SW412 

PS ON 

OPEN 

PS OFF 

CLOSED 


PITCH 

SW413 

ELITE 

OPEN 

PICA 

CLOSED 


(3) Line Feed Pitch 

The Line Feed pitch may be selected. 


LINE FEED AMOUNT 

SW414 

SW415 

1/8-inch 

CLOSED 

CLOSED 

1/4-inch 

OPEN 

CLOSED 

1 /6-inch 

CLOSED 

OPEN 

1 /3-inch 

OPEN 

OPEN 
























7. STANDARD CONTROL COMMANDS 


NO. 

CODE NAME 

SERIAL PRINT MODE 

LINE PRINT MODE 

1. 

BS Back 
Space 

1) The carriage back spaces one 
character space. 

2) The carriage may back space to a 
point exceeding the left margin. 

3) The carriage will function as a high¬ 
speed tab when the printer contin¬ 
uously receives the BS code, with 
each BS code followed by a 
character code. 

4) The carriage will move in the 
absence of a character code if the 
printer does not receive the next 
data within approximately 50 ms 
after receiving the BS code. 

5) Spacing is performed independently 
of the Auto Carriage Space. 

See section 4-9. (8). 

6) The spacing amout is determined 
by the Carriage Space Mode switch 
(section 4-9. 9) or an ESC code. 

1) The carriage back spaces one 
charcter space. 

2) This code does not act as a print 
command. 

3) The printer will function as a high¬ 
speed tab when the printer contin¬ 
uously receives the BS code, with 
each BS code followed by a 
character code. 

2. 

HT Horizon¬ 
tal Tab 

1) The carriage moves to the nearest 
right-hand horizontal tab position 
as specified previously. 

2) If no tab position is set in the 
right-hand direction, the printer 
performs CR and LF. 

3) The carriage moves in the left-hand 
direction when the printer is in 
back space mode. 

1) The carriage moves to the nearest 
right-hand horizontal tab position 
as previously specified. 

2) Since this code does not aqt as a 
print command, a print command 
code is needed at the end of a line. 

Note: 1) and 2) above are optional. 

3. 

LF Line 

Feed 

1) The printer feeds one line. 

2) The LF spacing pitch is set at 1/6 
inch when the power source is ON. 
The LF spacing pitch may be 
specified by an ESC command. 

See section 10-2. (e) (f). 

1) The printer feeds one line. 

2) This is a print command code. 

3) When BOTTOM is set in VFU and 
the printer performs the line feed 
on the BOTTOM line, the printer 
automatically feeds the line to TOF. 

4) The LF amount is 1/6 inch. 

5) The printer performs LF according 
to the pitch specified by ESC. 

5) is optional. 

4. 

VT Vertical 

Tab 

1) Invalid. 

This code is ignored. 

1) The printer feeds the form to the 
tab position set in VFU channel 2 
(CH2). (Except BOTTOM) 

2) This is a print command code. 

3) The printer feeds to the next TOF 
if VT is not set in CH2 until after 
the next TOF. 
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NO. 

CODE NAME 

SERIAL PRINT MODE 

LINE PRINT MODE 

5. 

FF Form 
(OC) Feed 

1) The printer feeds the form to the 
next TOF position. 

2) The TOF (Form Feed) length is set 
by the use of DIP switches. 

See section 4-9. (10). 

1) The printer feeds the form to the 
next TOL position set in the VFU 
CHI. 

2) This is a print command code. 

6. 

CR 

(OD) 

1) The printer moves the carriage to 
the left margin. 

2) Back-Space mode and Graphics 
mode are released. 

3) A Line Feed may be selected (by 
the use of DIP switches) to auto¬ 
matically follow a Carriage Return. 
See section 4-9. (7). 

1) This is a print command code. 

2) A Line Feed may be selected (by 
the use of DIP switches) to auto¬ 
matically follow a Carriage Return. 
See section 4-9. (7). 

3) The carriage will remain at the last 
printing position until a print 
command code is received. 

Note: This applies to all print 

command codes in line mode. 

7. 

DC 1 Device 
(11) Control 

1 

1) When this code is received, the 
printer is placed ON-LINE. It 
begins printing if data are stored in 
the buffer. 

2) This code is accepted by the printer 
even during a BUSY state. 

3) The printer may receive data. 

l)See Serial mode. 

8. 

DC 3 Device 
(13) Control 

3 

1) When this code is received, the 
printer is placed OFF-LINE and 
stops printing. 

1) See Serial mode. 

9. 

CAN Cancel 

1) Invalid. 

1) The data received prior to this 
code and following the preceding 
print command is cleared. 

Example: 

123CR 456CR 78CAN 

Y Y 

Data being Data to be 

executed cancelled 

10. 

ESC 

(IB) 

1) This is the initial code for any ESC 
sequence. 

1) This is the initial code for any ESC 
sequence. 

11. 

GS Group 
(ID) Separa¬ 
tor 

1) Invalid. 

1) This is a start command code to 
load the VFU. Data peceded by this 
code will be stored in VFU memory. 

2) This code is ignored if received 
while the printer is printing a 
series of characters. 

3) This code must be followed by the 
TOF code (41 Hex). If followed by 
any other code, the GS code will 
be cancelled and the printer will 
revert to the preprogrammed format 
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NO. 


CODE 


12 . 


RS 

(IE) 


13. 


US 

(IF) 


NAME SERIAL PRINT MODE 

Record 1) Invalid. 

Separa¬ 

tor 


Unit 

Separa¬ 

tor 


1) Invalid. 


b 7 b 6 b s b 4 b 3 b 2 bj b 0 
,X X X, 1 i N 3 N 2 N 1 N 0| 

0 or 1 b 4 =l DataN 
0<N<15 


b 7 b 6 b 5 b 4 b 3 b 2 b, b 0 
,X X X, 0 X ^CiCoj 


ZJ 


0 or 1 b 4 =0 0 or 1 Data C 


LINE PRINT MODE 

1) This is an end of load command for 
VFU loading. 

2) The TOF code is always required 
before this code. If there is no TOF 
code, all data following the GS 
code are ignored and VFU is 
initialized. 

3) This code is ignored unless GS and 
TOF codes are received before¬ 
hand. 

1) This code informs the printer that 
the next byte contains forms 
motion information. 

2) The next byte will instruct the 
printer to perform either a vertical 
tab (VT) to a VFU channel as 
designated within the byte, or it 
will instruct the printer to perform 
a line feed for a number of lines (N) 
as designated within the byte. 

3) N-Line LF Operation: As shown 
below, Data N is a weighted binary 
number indicating an absolute 

bit number of lines that forms are to 

be advanced. For example, 1111 
advances forms 15 lines. The 1 in 
bit 4 indicates that N-Line LF 
operation is being selected. 

4) Channel Assignment: As shown 
below, C 0 —C 2 (Data C) is a 
weighted binary number indicating 
the tab channel to be used on the 
VFU. For example, 101=Channel 5. 
The 0 in bit 4 indicates that a VFU 
channel assignment is being 
selected. 

C=l: LF to TOF 
C=0: Ignored 
C=7: Ignored 

5) US is a print command code. 

6) The printer performs US after 
printing. The printer prints the 
second byte, even if it is an ignore 
code. 
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NO. 

CODE NAME 

SERIAL PRINT MODE 

LINE PRINT MODE 

14. 

SP SPACE 

1) The carriage moves one character 
space. 

2) The carriage may move to a point 
exceeding the left margin. 

3) The printer will function as a high¬ 
speed tab when the printer contin¬ 
uously receives the SP code, with 
each SP code followed by a 
character code. 

4) The carriage will move in the ab¬ 
sence of the character code when 
the printer does not receive the 
next data within approximately 

50 ms after receiving the SP code. 

5) Spacing is performed independently 
of the Auto Carriage Space (see 
section 4-9.) switch. 

6) The spacing amount is determined 
by the Carriage Space Mode switch 
(section 4-9.) or an ESC code. 

1) The carriage moves one character 
space. 

2) The printer will function as a high¬ 
speed tab when the printer contin¬ 
uously receives the SP code, with 
each SP code followed by a 
character code. 
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8. ELECTRONIC VERTICAL FORMAT UNIT (EVFU) 


8-1. Vertical Printing Format 

The user has the option of programming his own vertical format, or using the pre-programmed format 
in the line printer. The pre-programmed format consists of Top of Form at line 1 (no BOTTOM setting), 
and a vertical tab in channel 2 every sixth line down the form. If the EVFU is not programmed by the 
user, or if the EVFU programming is incorrect, the printer will default to the pre-programmed format. 

8-2. Electronic Vertical Format Unit-(EVFU) 

The EVFU is a user-programmable vertical format unit similar in principle to the mechanical VFU tape 
readers found on older printers. The EVFU can accommodate maximum form lengths of 66 lines. 
These lengths are determined by the setting of ESC Code F (section 10-2. i, serial mode only) or DIP 
switches (section 4-9. 10). Any forms length may be specified by programming the EVFU, as long as 
the specified length does not exceed the maximum selected. 

There are three basic steps for loading vertical format data into the printer. For these steps, assume 
that the printer is to be set up for 66 lines. Use the same technique for any other forms length. 

a) Send the Start Load command to alert the printer that the following data are EVFU commands. 
Start Load is the ASCII control character GS (29 Decimal). 

b) Send 66 tytes, one for each line on the form, indicating which of the six available channels is to be 


set for that line. The format of each byte is as follows: 


Bit 

7 

6 

5 

4 

3 

2 

1 

0 

BYTE 

X 

1 

CH6 

CHS 

CH4 

CH3 

CH2 

CHI 


^This bit is always 1 

Channel 1 is used for Top of Form (TOF) and Bottom of Form (BOF). A TOF command must 
contain a 1 in channel 1 and a 0 in every other channel. The first byte entered must contain the 
TOF code or the entire format load will be cancelled, and the printer will revert to the prepro¬ 
grammed format. Channels 2 through 6 are vertical tab channels and may be configured in any 
combination desired, as long as channel 1 contains a 0. A 1 in both channels 1 and 2 indicates 
BOF. 

After the 66 bytes have been entered, a 67th byte containing a TOF code must be entered. 

If this is not done, the printer reverts to the preprogrammed format. This TOF code effectively 
represents the top of the next form. It must always follow the entry for the last line of the form 
used (e.g. if forms are 15 lines long, TOF must be entered in line position 16). 

c) Immediately following the 67th entry, load the End of Load command, ASCII control character 
RS (Record Separator), 30 Decimal. 

EVFU Program Example: 

A typical EVFU program is shown in the example. As shown, a Form Feed command (ASCII Character 
FF, 12 Decimal) or a tab to channel 1 will advance the form to the next top of form. 

A vertical Tab command (ASCII character VT, 11 Decimal) or a tab to channel 2 will first advance the 
form to line 17, then if issued a second time, to line 25. Note that the VT command always uses 
channel 2. 

Two consecutive tabs to channel 5 will advance forms to line 15, then to line 17. 

Two consecutive tabs to channel 4 will advance forms to line 17, then to the top of the next form 
(the printer will always stop at top of form if it is reached before the designated tab channel 
is detected). 

In the course of printing, when line 63 is reached, the BOF setting will automatically cause the forms 
to advance to the top of the next form. 
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EVFU PROGRAM EXAMPLE 



00011101 

GS CODE-START VFU LOAD 

1 . 

01000001 

Line 1: Top of Form 

2. 

01000000 

Line 2: No Tabs Set in this line 

3. 

01000000 


15. 

01010000 

Line 15: Tab set in Channel 5 

16. 

01000000 


17. 

01011010 

Line 17: Tabs set in Channels 2, 4 and 5 

18. 

01000000 


25. . 

01000010 

Line 25: Tab set in Channel 2 

26. 

01000000 


63. 

01000011 

Line 63: Bottom of Form 

64. 

01000000 


67. 

oi'oooboi 

Effectively Line 1 of next page: Top of Form 


00011110 

RS CODE-END VFU LOAD 


Summarizing the commands utilizing the EVFU: 

Form Feed: ASCII character FF (12 Decimal) advances forms to the next top of form. 

Vertical tab: ASCII character VT (21 Decimal) advances forms to the next line for which channel 2 

of the EVFU is set. 

Unit Separator: ASCII character US (31 Decimal) informs the printer that the next byte contains 
forms motion information. This succeeding byte is formatted in one of two ways, 
as follows: 



7 

6 

5 

4 

3 

2 

1 

0 

A 

X 

X 

X 

0 

0 

C 2 

C, 

Co 

B 

X 

X 

X 

1 

N 3 

n 2 

N, 

N 0 


In example A, C 0 —C 2 is a weighted binary number indicating the tab channel to be 
used (e.g., 101 = channel 5). In example B, N 0 —N 3 is a weighted binary number 
indicating the absolute number of lines that forms are to be advanced, regardless of 
their present position (e.g., 1111 advances forms 15 lines.) The 1 in position 4 
indicates that the absolute N-line format is to be used. 
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Referring to the EVFU programming example, the following are examples of US 
code usage: 

0001111 US Code 

0000001 Advance to Channel 1 (TOF) 

0001111 US Code 

0000100 Advance to Channel 4 (Line 17) 

0001111 US Code 

0011101 Absolute advance of 13 lines 


9. DOWN LOADED CHARACTER SET FUNCTIONS (Serial/Line modes) (optional) 


INTRODUCTION 

This function allows the use of various other print wheels. The necessary data for the print wheel, such as 
the print wheel address, hammer impact and the proportional spacing pitch must be loaded onto the 
printer’s RAM by the host computer. 

Once this mode is set, the printer continues to operate according to the externally-loaded data until the 
mode is released. If there is an error in the loading procedure, the printer will operate according to the 
standard data as found in Tables 6, 7, 8 and 9. 

9-1. Data Arrangement 

The data consists of three bytes: The upper byte indicates the print wheel address; the middle byte 
indicates hammer impact; and the lower byte specifies proportional spacing for a given character. 
The lower byte is also used to specify ribbon advance data (FI0-55 only). 


(Upper 

byte) 

7 6 5 

i 4 3 2 1 


■ bit 


Lprint Wheel Address (See Table 6, section 12-6.) 
(Middle byte) 

•*- bit 


7 6 5 


4 3 2 1 


^Hammer Impact (See Table 12-7.) 
(Lower byte) 

' -bit 


7 6 5 


4 3 2 1 


^—Proportional Spacing (See Table 12-8.) 

1 -Ribbon Advance (See Table 12-9.) 

As a set, the three bytes represent a signle character with a print wheel address, a designated hammer 
impact and specifications for proportional spacing. Ribbon advance data may also be assigned (FI0-55 
only). 

The three bytes (or “byte-set”) must be loaded with data 96 times and sent to the printer as a set 96 
times. 
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The first and last byte-sets loaded into the printer will only be accessible through the use of ESC 
codes, for the printer can only print 94 regular characters. Thus, the first and last byte-sets should be 
characters rarely used, such as SP (space) and DEL (delete), the first and last codes of the Courier 10 
print wheel. 

The first type-set loaded into the printer will correspond to ASCII code 20 Hex; the second byte-set 
will be 21 Hex; the third 22 Hex; and so on, moving top to bottom, left to right, as shown in Table 6 
(section 12-6). Table 6 shows the printing character, print wheel address and corresponding ASCII 
code for each character of the Courier 10. The upper symbol shown in each box is the printing 
character; the lower symbol is the print wheel address. 

Setting the Print Wheel Address: 

Assume that the “Brand X” print wheel is being down-loaded for the F10. The character “W” on the 
Brand X print wheel is now being loaded. 

Counting clockwise form the home position on the Brand X print wheel, W is the 11th spoke on the 
wheel. In Table 6, the character “z” is the 11th spoke. The ASCII code for that position is 7A Hex. 
Thus, 7A Hex (or its binary equivalent, or the character “z”) is loaded into the upper byte, 
determining the print wheel address. 

In order that W may retain the same ASCII code normally ascribed to W, be sure that “W” is the 10th 
byte-set entered into the printer. In Table 6, W is in the 10th loading position, ASCII code 57 Hex. 

Setting the Hammer Impact: 

In Table 7, the various hammer impact levels appear as the lower number in each box. The larger the 
Hex number, the greater the impact. The Courier 10 characters appear above the impact level 
numbers. 

If an impact level of “B3” is desired, simply locate the ASCII code corresponding to B3 and load the 
data into the middle byte. The ASCII code for B3 is 4F Hex (or the binary equivalent, or the character 
itself; “0” in this case). 

Setting the Proportional Spacing Pitch: 

The first four bits of the lower byte are used to set the proportional spacing pitch. These bytes form 
“position number” (n) used in the pitch-seting equation below. 

Spacing Pitch = (n) x 1/120th inch (or) 

(Example) Desired spacing pitch: 15/120th inch 
Lower byte 
15 

15 x 1/120th = 15/120 

Setting the Ribbon Advance Data (FI0-55 only) 

The last three bits of the lower byte are used to set the ribbon advance data. These bits form numbers 
1 through 7, each digit representing the number of steps on the stepper motor governing ribbon 
movement. 

(Example) Desired Ribbon Advance: 5 steps 
: Lower byte 
: 5 steps 


7 6 5 4 3 2 1 


1 0 1 


7 6 5 4 3 2 1 


1111 
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9-2. Loading Procedure 

The host computer must load the byte-sets into the printer before it may transmit the character codes. 
Use ESC < to start and ESC > to end loading a group of data. 

ESC < Data ESC > 

The host computer must transmit a total of 288 characters (96 x 3 = 288). If there is an error in the 
transmission of such data, the printer will operate according to the standard data as found in Tables 6, 
7, 8 and 9. 

After the loading procedures are completed and the end loading code ESC > has been sent, each 
character code transmitted will be printed according to the loaded data. 

9- 3. Cancellation of Loaded Data 

ESC K clears the down-loaded character set. 

10. ESC EXPANSION COMMANDS (Serial Mode only) 

INTRODUCTION 

The F10 features a wide variety of ESC (Escape) Expansion Commands, including Standard ESC codes, 
Function ESC codes, Mode Control ESC codes, Program Mode ESC codes and optional Word Processing 
Functions. 

Unlike the Standard Control Commands, an ESC Expansion code must be preceded by the command 
code “ESC” (IB Hex) 

Note: The ESC Expansion Codes outlined in this chapter apply to Serial mode only. 

10- 1. Standard ESC Codes 


(a) ESC D (IB, 44) 

HALF LINE FEED DOWN 

This code commands a 1/2 back-feed of the amount specified for the 
line feed spacing pitch (see section 10-2.). If the line feed spacing 
pitch is an odd number, the remainder is ignored. 

Xb) ESC U (IB, 55) 

HALF LINE FEED 

This code feeds the line by 1/2 of the line feed spacing pitch. If the 
line feed spacing pitch is an odd number, the remainder is ignored. 

(c) ESC LF (IB, 0A) 

ONE LINE FEED DOWN 

This code commands one back-feed. The back-feed spacing pitch is 
1/6 inch when power is first turned-ON. The back-feed spacing pitch 
may be selected using vertical space commands or the Graphics 
Print Mode 

(d) ESC SP (IB, 20) 

“£” PRINTING 

This code commands the printing of character “£” (position no. 14 

• 

on the print wheel). 

(e) ESC/(1B, 2F) 

“ “1 ” PRINTING 

This code commands the printing of character “ ”1 ” (position no. 13 
on the print wheel). 
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10-2 Definition and Setting Procedure of ESC Codes 


(a) ESC 1 

HORIZONTAL TAB 

This code sets a horizontal tab on the current position of the carriage. 

Up to 16 tab positions can be set. 

(b) ESC 2 

HORIZONTAL TAB CLEAR (ALL) 

This code clears all horizontal tabs. 

(c) ESC 8 

HORIZONTAL TAB CLEAR (ONE) 

This code clears the horizontal tab set on the current position of the 
carriage. 

(d) ESC 9 

LEFT MARGIN SET 

This code sets the left margin on the current position of the carriage. 

(e) ESC L (dl) (d2) 

LINE FEED SPACING PITCH 

The line feed spacing pitch is set using (dl) and (d2). Together, (dl) 
and (d2) form a two-digit decimal “position number” used in the 
pitch-setting equation below. Note: (dl) and (d2) correspond to 
ASCII code numbers 0 through 9 (30 Hex through 39 Hex). See 
Table 1 (section 12.1.) for position numbers exceeding 100. 

LF pitch = (dl) (d2) x l/48th inch 

(f) ESC RS (n) 

Two-digit decimal number 
(Example) Desired LF pitch: 1/3 inch 

1/3= 16/48 

Therefore, d 1 = 1 (31 Hex) 
d2 = 6 (36 Hex) 

Minimum spacing pitch: 1 /48 inch 

Maximum spacing pitch: 159/48 inches 

Once an LF spacing pitch is set, it is performed by an LF code only. 

LINE FEED SPACING PITCH 

This code sets an LF spacing pitch to the same effect as ESC L (d 1) 
(d2). The difference is in the setting procedure. See Table 2 (section 
12-2.) for (n) value. 

LF pitch = (n) x 1 /48th inch 
(Example) Desired LF pitch: 1/3 inch 

1/3= 16/48 

From Table 2, “16” is in the DC1 code. 

Therefore, n = DC1 

Once the LF spacing pitch is set, it is performed by an LF code only. 

(g) ESC E (dl) (d2) 

HORIZONTAL SPACING PITCH 

This code sets the horizontal spacing pitch for the carriage. When the 
AUTO SPACE mode is switched ON (see section 4-9.), the carriage 
will automatically space according to the set pitch upon receipt of 
the character code only. 

Together, (dl) and (d2) form a two-digit decimal “position number” 
used in the pitch-setting equation below. Note: (dl) and (d2) corre¬ 
spond to ASCII code numbers 0 through 9 (30 Hex through 39 Hex). 
See Table 1 (section 10-1.) for position numbers exceeding 100. 
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(h) ESC US (n) 


(i) ESC F (dl) (d2) 


G> ESC(dl d2,.. .dl d2 


(k) ESC)dl d2,.. .dl d2. 


Spacing Pitch = (dl) (d2) x 1/120th inch 

Two-digit decimal number 
(Example) Desired pitch: 1/10 
1 / 10 = 12/120 
Therefore, dl = 1 (31 Hex) 
d2 = 2 (32 Hex) 

HORIZONTAL SPACING PITCH 

This code sets a horizontal spacing pitch to the same effect as ESC 
E (dl) (d2). The difference is in the setting procedure. See Table 2 
(section 12.2.) for (n) value. 

Spacing Pitch = (n) x 1/120th inch 
(Example) Desired pitch: 1 /10th inch 
1 / 10 = 12/120 

From Table 2, “12” is the CR code. 

There fore, n = CR (0D Hex) 

TOF-TO-TOF LENGTH 

This code sets the number of lines from one TOF (Top Of Form) to 
the next TOF. Together, (dl) and (d2) form a two-digit decimal 
“position number” used in the pitch-setting equation below. Note: 
(dl) and (d2) correspond to ASCII code numbers 0 through 9 (30 
Hex through 39 Hex). The maximum TOF length is 66 lines. 

TOF Length = (dl) (d2) 

. . _L i-= r 

Two-digit decimal number 
(Example) Desired TOF Length = 66 lines, 
dl = 6 (36 Hex) 
d2 = 6 (36 Hex) 

HORIZONTAL TAB LIST 

This code provides another system by which to set horizontal tab 
positions. Together, dl and d2 form a two-digit decimal “position 
number” used in the pitch-setting equation below. Note: dl and d2 
correspond to ASCII code numbers 0 through 9 (30 Hex through 39 
Hex). See Table 1 (section 12.1.) for position numbers exceeding 
100 . 

Tab position = d 1 d2 

Two -digit decimal number 
(Example) Desired tab positions: 10, 40, 50, C9 
0 10 40 50 129 (C9) 


~—Home position 
HORIZONTAL TAB LIST CLEAR 

This code is used to clear the horizontal tabs commanded by ESC (. 
This is accomplished using dl and d2 as shown in (j), selecting 
specific tabs to be cleared. If the corresponding tabs are not stored in 
the buffer, this code will be ignored. 
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(1) ESC N 

NO ESCAPEMENT ON NEXT CHARACTER ONLY 

This code is used to ignore any automatic spacing operation for the 
next character only. 

(m)ESC SUB 1 

RESET 

This code is used to reset the printer to the initial state realized at 
power-on. 

• The carriage and the print wheel are restored 

• Internal circuits are initialized. 

• The DATA BUFFER is cleared. 

• The printer is placed ON-LINE. 

(o) ESC A 

RIBBON DROP (red) (FI0-55 only) 

This code keeps the ink ribbon in its lower position until the printer 
receives the AUTO RIBBON UP code. Accordingly, the upper half of 
a 2-color ribbon is used for printing. 

(p) ESC B 

AUTO RIBBON UP (Black) (FI0-55 only) 

This code keeps the ink ribbon in its higher position for approxi¬ 
mately 700 ms. If no printing is performed within 700 ms, the 
ribbon is lowered. The printer is in this mode when power is applied. 


- 50 - 










10-3. Function ESC Codes 


(a) ESC C (dl) (d2) 

ABSOLUTE HORIZONTAL TAB 

This code moves the carriage to a specific tab position. Together, 
(dl) and (d2) form a two-digit decimal number indicating the tab 
position, counting from the left home position. 

Note: (dl) and (d2) correspond to ASCII code numbers 0 through 9 
(30 Hex through 39 Hex). See Table 1 (section 12,1.) for 
position numbers exceeding 100. The tab position may not 
exceed 159. 

(b) ESC HT (n) 

ABSOLUTE HORIZONTAL TAB 

This code moves the carriage to the same effect as ESC C (dl) (d2). 
The difference is in the setting procedure. The value of (n) as found 
in Table 2 (section 12-2.) indicates the tab position. The tab position 


may not exceed 121. 

(c) ESC P (dl) (d2) 

ABSOLUTE VERTICAL TAB 

This code feeds the paper to a specific line. TOF = 00. Together, (dl) 
and (d2) form a two-digit decimal number indicating the vertical tab 
position, or the number of lines from TOF. 

Note: (dl) and (d2) correspond to ASCII code numbers 0 through 9 
(30 Hex through 39 Hex). See Table 1 for position numbers 
exceeding 100. 

(Example) Feeding the paper to line number 123: ESC P C3 

(d) ESC VT (n) 

ABSOLUTE VERTICAL TAB 

This code feeds the paper to the same effect as ESC P (dl) (d2). 
The difference is in the setting procedure. The value of (n) as found 
in Table 2 (section 12.2.) indicates the vertical tab position. 

(e) ESC H (nl) (n2) (n3) 

RELATIVE HORIZONTAL TAB 

This code is used to move the carriage horizontally by a specified 
amount. The direction and amount of movement is determined by 
the values assigned to (nl) (n2) (n3). These values can be found in 
Table 3 (section 12-3.). 

(n 1) = direction of movement 

(n 1) + (n 1) + (n3) x 1/120 inch = amount of movement. 

(Example) Moving the carriage 1 inch to the right: ESC H @GH 

Moving the carriage 1 inch to the left: ESC H PGH 

Spacing pitch: —4095/120 through +4095/120 inches. 

(f) ESC V(nl)(n2)(n3) 

RELATIVE VERTICAL TAB 

This code is used to perform a line feed of a specified amount. 
The direction and amount of movement is determined by the values 
assigned to (nl) (n2) (n3). These values can be found in Table 3 
(section 12-3.). 

(n 1) = direction of movement 

(nl) + (n2) + (n3) x 1 /48th inch = amount of movement. 

Spacing pitch: —4095/48 inches through +4095/48 inches. 
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104. Mode Control ESC Codes 


(a) ESC 3 

(b) ESC 4 

(c) ESC 5 

(d) ESC 6 

(e) ESC G 


GRAPHICS PRINT MODE 

This code sets the carriage to move 1/60 inch in a horizontal direc¬ 
tion and 1/48 inch in the vertical direction (LF). This code is 
cancelled by ESC 4 or CR code. 

GRAPHICS PRINT MODE CLEAR 

This code cancels ESC 3 and ESCG codes and permits the carriage to 
move according to the spacing pitches specified prior to those 
specified by ESC 3 or ESCG. 

FORWARD PRINT MODE 

This code directs printing in a forward direction. This code is used 
(among other purposes) to determine the horizontal direction of 
graphics print mode. 

BACKWARD PRINT MODE 

This code commands printing in a backward direction. This code is 
cancelled by an ESC 5 or CR code. 

GRAPHICS PRINT MODE 

This code sets the carriage to move 1/120 inch in a horizontal 
direction and 1/48 inch in the vertical direction (LF). This code is 
cancelled by an ESC 4 or CR code. 


10-5. Program Mode ESC Codes 


(a) ESC SO 


SHIFT TO PROGRAM MODE 

The printer enters a program mode upon receipt of this code. In 
program mode, the hammer impact and the carriage spacing pitch 
can be selected for any given character. A character code becomes 
two bytes: the upper byte contains character data, and the lower 
byte contains the hammer impact and carriage spacing data. 

UPPER BYTE LOWER BYTE 


7 6 5 4 3 2 1 


7 6 5 


4 3 2 1 


ASCII Code Lower Byte B Carriage Spacing 

1/120-15/120 inches 

Lower Byte A- 

Hammer impact: 6 grades 

Hammer Impact: Bits 5, 6, 7 are used to select from 6 grades of 
hammer impact intensity. The higher the number, 
the greater the intensity. 

(Example) Desired hammer impact: 5 
Bit No.: 7 6 5 
Impact 5:101 
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(b) ESC SI 

(c) US d 


Note: If the hammer impact is set for “0” the impact set before-hand 
will take effect. 

Carriage Spacing Pitch: A pitch from 1/120th through 15/120th 

inch is selectable. Bits 1, 2, 3, 4 form a 
number used in the pitch-setting equation 
below. 

Spacing Pitch =_x 1/120 inch 

(Example) Desired pitch: 15/120 inch 
Bit No.: 4 3 2 1 
15: 1111 

15 x 1/120 inch= 15/120 

After the hammer impact and carriage spacing pitch are selected, the 
two inputs can be combined into one character using Table 10 
(section 12-12.). Simply cross-reference the carriage spacing pitch 
(Lower Byte A) with the hammer impact (Lower Byte B). Using the 
input derived from the examples above, a carriage spacing pitch of 
15/120th inch would correspond to “F” (15). The cross-reference 
for “F” and a hammer impact of “5” is “n,” according to Table 10. 
Thus, “n” should accompany the character selected for Program 
Mode. 

RETURN TO NORMAL MODE 

Upon receipt of this code, the printer is released from the Program 
Mode and returns to normal mode. 

PROGRAM MODE CARRIAGE MOTION 

This is a two-byte command consisting of an ASCII US (IF) code 
and data, and is valid only during the program mode. In accordance 
with the data value, it allows the carriage to relatively shift to the 
right or left by 1/120 to 63/120 of an inch. The bit information 
indicating the direction is not affected by the back print mode. 
NULL code as data is ignored. The data format following the US 
code is as shown below. 


7 

6 

5 

4 

3 

2 

1 


\ ^^^^^ ^Carriage shift amount 
Direction [ 0: To the right 

[ 1: To the left 

(Example) In the program mode, the carriage is shifted to the right 
by 17/120 of an inch from the current stop position. 

Data =17 

The above is represented in binary notation (6 bits) as 
follows: 

= 010001 

The right direction bit is added: 

= 0010001 

This code is equivalent to DCj in the ASCII code table. 
Therefore, send US DC X to the printer. 
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10-6. Word Processing Functions (Serial Mode) (optional) 


(a) ESC I 

PROPORTIONAL SPACE ON 

This code is used to set the proportional spacing mode. This code 
takes priority over the Carriage Space Mode switch (see section 4-9.). 

(b) ESC J 

PROPORTIONAL SPACE OFF 

This code is used to cancel the proportional spacing mode. The 
printer reverts to the spacing mode specified before ESCI was 
received. 

(c) ESC_ 

AUTOMATIC UNDERSCORE ON 

Printed characters are automatically underlined upon receipt of this 
code. 

(d) ESC R 

AUTOMATIC UNDERSCORE OFF 

This code is used to cancel the automatic underscore mode. 

(e) ESC 0 

BOLD OVER PRINT ON 

This code is used to print twice over the same character. The ink 
ribbon is fed each time a character is printed. 

(f) ESC W 

SHADOW PRINT ON 

This code commands the printer to shadow a character. A shadow 
print is a printing method by which a character is printed three 
times, each time moving backwards 1 /120th inches. 

(g) ESC & 

BOLD/SHADOW PRINT OFF 

This code is used to cancel the Bold Over Print or the Shadow 
Print mode. 

Note: Automatic Underscore, Bold Over Print and Shadow Print modes all supersede one 
another. When one of these modes is selected, the previously-received modes are 
rendered ineffective. 


11. ESC EXPANSION COMMANDS (Line Mode Only) (Optional) 

INTRODUCTION 

The F10 features a variety of ESC (Escape) Expansion commands in line mode, including Standard ESC 
codes and Function ESC codes. 

Unlike the Standard Control Commands, an ESC Expansion code must be preceded by the command 
code “ESC” (IB Hex). 

The following ESC Expansion commands require that an optional memory be added to the printer. 
Note: The ESC Expansion codes outlined in this chapter apply to line mode only. 













11-1. Standard ESC Codes 


(a) ESC LF 

ONE LINE FEED DOWN 


This code commands one back-feed. The back-feed spacing pitch is 

1/6 inch when power is first turned-ON. The back-feed spacing pitch 
may be selected using vertical space commands. 

(b) ESC SP 

“£” PRINTING 


This code commands the printing of character “£” (position No. 14 
on the print wheel). 

(c) ESC / 

“ 1 ” PRINTING 


This code commands the printing of character “ “I ” (position No. 13 
on the print wheel). 


11-2 Definition and Setting of ESC Codes 


(a) ESC 2 

(b) ESC 9 


(c) ESC L (dl) (d2) 


(d) ESC E (dl) (d2) 


HORIZONTAL TAB CLEAR (ALL) 

This code clears all horizontal tabs. This code is ignored during the 
printing of a character. 

LEFT MARGIN SET 

This code commands the carriage to move to the left margin as 
specified by ESC C (dl) (d2). This code is ignored during the 
printing of a character. 

LINE FEED SPACING PITCH 

The line feed spacing pitch is set using (dl) and (d2). Together, (dl) 
and (d2) form a two-digit decimal “position number” used in the 
pitch-setting equation below. 

Note: (dl) and (d2) correspond to ASCII code numbers 0 through 9 
(30 Hex through 39 Hex). See Table 1 (section 12-1.) for 
position numbers exceeding 100. 

LF pitch = (dl) (d2) x 1 /49th inch 


Two-digit decimal number 
(Example) Desired LF pitch: 1/3 inch 
1/3= 16/48 

Therefore, dl = 1 (31 Hex) 
d2 = 6 (36 Hex) 

Minimum spacing pitch: 1/48 inch 
Maximum spacing pitch: 159/48 inches 

Once an LF spacing pitch is set, it is performed by an LF code only. 
HORIZONTAL SPACING PITCH 

This code sets the horizontal spacing pitch for the carriage. When the 
AUTO SPACE mode is switched ON (see section 4-9.), the carriage 
will automatically space according to the set pitch upon receipt of 
the character code only. 

Together, (dl) and (d2) form a two-figit decimal “position number” 
used in the pitch-setting equation below. 
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{ 


(e) ESC(dld2, 


Note: (dl) and (d2) correspond to ASCII code numbers 0 through 9 
(30 Hex through 39 Hex). See Table 1 (section 12-1.) for 
position numbers exceeding 100. 

Spacing Pitch = (d 1) (d2) x 1 /120th inch 

~ r ~r 

Two-digit decimal number 
(Example) Desired pitch: 1/10 
1 / 10 = 12/120 
Therefore, dl = 1 (31 Hex) 
d2 = 2 (32 Hex) 


dl d2 


HORIZONTAL TAB LIST 

This code provides another system by which to set horizontal tab 
positions. Together, dl and d2 form a two-digit decimal “position 
number” used in the pitch-setting equation below. 

Note: dl and d2 correspond to ASCII code numbers 0 through 9 
(30 Hex through 39 Hex). See Table 1 (section 12-1.) for 
position numbers exceeding 100. 

Tab position - dl d2 


Two-digit decimal number 
(Example) Desired tab positions: 10, 40, 50, C9 


(f) ESC)dld2,...,dld2 


10 


40 50 


129 (C9) 


t 


Home position 
Note: PRE-SET HORIZONTAL TAB LIST 

When power is tumed-ON, or when ESC SUB I (RESET) is 
sent to the printer, the following pre-set horizontal tab 
are in effect: 


16 24 


32 112 

—L 


120 128 


^— Home position 
In proportional spacing mode, the tab positions are counted out 
from the “SP code pitch. 

Otherwise, the tab positions are counted out from the carriage 
spacing pitch. 


HORIZONTAL TAB LIST CLEAR 

This code is used to clear the horizontal tabs commanded by ESC (. 
This is accomplished using dl and d2 as shown in (e), selecting 
specific tabs to be cleared. If the corresponding tabs are not stored 
in the buffer, this code will be ignored. 
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(g) ESC SUB I 


(h) ESC A 


(i) ESCB 


RESET 

This code is used to reset the. printer to the initial state realized at 
power-on. 

• The carriage and the print wheel are restored. 

• Internal circuits are initialized. 

• The DATA BUFFER is cleared. 

• The printer is placed ON-LINE. 

RIBBON DROP (red) (FI0-55 only) 

This code keeps the ink ribbon in its lower position until the printer 
receives the AUTO RIBBON UP code. Accordingly, the upper half of 
a 2-color ribbon is used for printing. 

AUTO RIBBON UP (Black) (FI0-55 only) 

This code keeps the ink ribbon in its higher position for approxi¬ 
mately 700 ms. If no printing is performed within 700 ms, the 
ribbon is lowered. The printer is in this mode when power is applied. 


11-3. Function ESC Codes 


(a) ESC C (dl) (d2) 

ABSOLUTE HORIZONTAL TAB 

This code moves the carriage to a specific tab position. Together, 
(dl) and (d2) form a two-digit decimal number indicating the tab 
position, counting from the left home position. 

Note: (dl) and (d2) correspond to ASCII code numbers 0 through 9 
(30 Hex through 39 Hex). See Table 1 (section 12-1.) for 
position numbers exceeding 100. The tab position may not 
exceed 159. 

(b) ESC P (dl) (d2) 

ABSOLUTE VERTICAL TAB 

This code feeds the paper to a specific line. TOF = 00. Together, (dl) 
and (d2) form a two-digit decimal number indicating the vertical tab 
position, or the number of lines down from TOF. 

Note: (dl) and (d2) correspond to ASCII code numbers 0 through 9 
(30 Hex through 39 Hex). The maximum number of lines is 

66. 

To avoid line displacement, do not change the line feed pitch when 
the absolute vertical tab function is being used. 
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12. TABLES 


12-1. Table 1: ESC Position Numbers (dl) (d2) 

The table below shows the input values to be used for (dl) and (d2) following an ESC code. 
Use this table for values 100 or more. 



dl 

d2 


dl 

d2 


dl 

d2 

100 

A 

0 

120 

C 

0 

140 

E 

0 

101 

A 

1 

121 

C 

1 

141 

E 

1 

102 

A 

2 

122 

C 

2 

142 

E 

2 

103 

A 

3 

123 

C 

3 

143 

E 

3 

104 

A 

4 

124 

C 

4 

144 

E 

4 

105 

A 

5 

125 

C 

5 

145 

E 

5 

106 

A 

6 

126 

C 

6 

146 

E 

6 

107 

A 

7 

127 

C 

7 

147 

E 

7 

108 

A 

8 

128 

C 

8 

148 

E 

8 

109 

A 

9 

129 

C 

9 

149 

E 

9 

110 

B 

0 

130 

D 

0 

150 

F 

0 

111 

B 

1 

131 

D 

1 

151 

F 

1 

112 

B 

2 

132 

D 

2 

152 

F 

2 

113 

B 

3 

133 

D 

3 

153 

F 

3 

114 

B 

4 

134 

D 

4 

154 

F 

4 

115 

B 

5 

135 

D 

5 

155 

F 

5 

116 

B 

6 

136 

D 

6 

156 

F 

6 

117 

B 

7 

137 

D 

7 

157 

F 

7 

118 

B 

8 

138 

D 

8 

158 

F 

8 

119 

B 

9 

139 

D 

9 

159 

F 

9 
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12-2. Table 2: ESC Position Number (n) 


DECIMAL VALUE MINUS ONE (n) 



0 

l 

2 

3 

4 

5 

6 

7 

8 

9 

0 

SOH 

STX 

ETX 

EOT 

ENQ 

ACK 

BEL 

BS 

HT 

LF 

10 

VT 

FF 

CR 

SO 

SI 

DLE 

DC1 

DC2 

DC3 

DC4 

20 

NAK 

SYN 

ETB 

CAN 

EM 

SUB 

ESC 

FS 

GS 

RS 

30 

US 

SP 

i 

n 

# 

$ 

% 

& 

! 

( 

40 

) 

* 

+ 

> 

- 

. 

/ 

0 

1 

2 

50 

3 

4 

5 

6 

7 

8 

9 

l 

> 

< 

60 

= 

> 

? 

@ 

A 

B 

C 

D 

E 

F 

70 

G 

H 

I 

J 

K 

L 

M 

N 

O 

P 

80 

Q 

R 

S 

T 

U 

V 

W 

X 

Y 

Z 

90 

[ 

\ 

] 

* 


’ 

a 

b 

c 

d 

100 

e 

f 

g 

h 

i 

j 

k 

1 

m 

n 

110 

o 

P 

q 

r 

s 

t 

u 

V 

w 

X 

120 

y 

z 
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12-3. Table 3: Relative Motion Commands 


ESC H nl n2 n3 1/120 inch-1 bit 

ESC V nl n2 n3 1/48 inch-1 bit 


bit 

nl 

n2 


n3 


Left/Down 

Right/Up 

bit 


bit 


0 

P 

@ 

0 

@ 

0 

@ 

256 

Q 

A 

16 

A 

1 

A 

512 

R 

B 

32 

B 

2 

B 

768 

S 

C 

48 

C 

3 

C 

1024 

T 

D 

64 

D 

4 

D 

1280 

U 

E 

80 

E 

5 

E 

1536 

V 

F 

96 

F 

6 

F 

1792 

W 

G 

112 

G 

7 

G 

2048 

X 

H 

128 

H 

8 

H 

2034 

Y 

I 

144 

I 

9 

I 

2560 

Z 

J 

160 

J 

10 

J 

2816 

[ 

K 

176 

K 

11 

K 

3072 

\ 

L 

192 

L 

12 

L 

3328 

] 

M 

208 

M 

13 

M 

3584 

- 

N 

224 

N 

14 

N 

3840 

— 

0 

240 

0 

15 

0 


















124. Table 4: ASCII Code Chart 


Letter Code 

Function code (exclusive of “SP” and “DEL”) 









0 

0 

0 

0 

1 

1 

1 

i 








0 

0 

1 

1 

0 

0 

1 

i 



1 





0 

1 

0 

1 

0 

1 

0 

i 

b7 b6 b5 

b4 

b3 

b2 

bl 

NC 

0 

1 

2 

3 

4 

5 

6 

7 


0 

0 

0 

0 

0 

(NUL) 

(DEL) 

SP 

Q 

@ 

P 

9 

P 


0 

0 

0 

1 

1 

(SOH) 

DC1 

f 

1 

A 

Q 

a 

q 


0 

0 

1 

0 

2 

(STX) 

(DC2) 

n 

2 

B 

R 

b 

r 


0 

0 

1 

1 

3 

(ETX) 

DC3 

+ 

3 

C 

S 

c 

s 


0 

1 

0 

0 

4 

(EOT) 

(DC4) 

$ 

4 

D 

T 

d 

t 


0 

1 

0 

1 

5 

(ENQ) 

(NAK) 

% 

5 

E 

U 

e 

u 


0 

1 

1 

0 

6 

(ACK) 

(SYN) 

& 

6 

F 

V 

f 

V 


0 

1 

1 

1 

7 

(BEL) 

(TEB) 

9 

7 

G 

w 

g 

w 


1 

0 

0 

0 

8 

BS 

CAN 

( 

8 

H 

X 

h 

X 


1 

0 

0 

1 

9 

HT 

(EM) 

) 

9 

I 

Y 

i 

y 


1 

0 

1 

0 

10 

LF 

(SUB) 

* 

I 

J 

Z 

j 

Z 


1 

0 

1 

1 

11 

VT 

ESC 

+ 

9 

K 

[ 

k 

( 


1 

1 

0 

0 

12 

FF 

(FS) 

9 

< 

L 

\ 

1 

1 


1 

1 

0 

1 

13 

CR 

GS 

— 

= 

M 

] 

m 

) 


1 

1 

1 

0 

14 

(SO) 

RS 

. 

> 

N 

- 

n 



1 

1 

1 

1 

15 

(SI) 

US 

/ 

9 

0 

— 

o 

(DEL) 


The parenthesized codes do not perform any controlling functions and are not used. However, after 
the ESC code is used, the parenthesized codes may be used if necessary. 

As for H/Q type, no other than the control functions (FF, SO, SI) are provided. 
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12-5. Table 5: Print Wheel Arrangement Drawing 


Diablo 



Arrangement Drawing seen from wheel rear side 
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LOWER BYTE 


12-6. Table 6: Print Wheel Spoke Address 


UPPER BYTE 



2 

3 

4 

5 

6 

7 

n 

£ 

14 

0 

49 

@ 

74 

P 

38 


68 

P 

06 

u 

0E 


31 


4A 


26 


44 


06 


i 

f 

80 

1 

45 

A 

23 

Q 

39 

a 

00 

q 

08 

50 


2D 


17 


27 


00 


08 



99 

82 

2 

46 

B 

20 

R 

25 

b 

60 

r 

63 

Zr 

52 


2E 


24 


19 


5A 


5D 



# 

58 

3 

47 

C 

22 

S 

26 

c 

91 

s 

04 


3A 


2F 


16 


1A 


5B 


04 


4 

$ 

56 

4 

48 

D 

34 

T 

28 

d 

88 

t 

02 


38 


30 


22 


1C 


58 


02 



% 

59 

5 

50 

E 

27 

U 

35 

e 

95 

u 

07 

j 

3B 


32 


IB 


23 


5F 


07 


£ 

& 

81 

6 

51 

F 

21 

V 

42 

f 

05 

V 

85 

u 

51 


33 


15 


2A 


05 


55 


7 

9 

66 

7 

52 

G 

36 

W 

16 

g 

86 

w 

87 


42 


34 


24 


10 


56 


OC 


8 

( 

72 

8 

53 

H 

29 

X 

44 

h 

03 

X 

87 

48 


35 


ID 


2C 


03 


57 


Q 

) 

70 

9 

54 

I 

32 

Y 

37 

i 

01 

y 

10 

7 

46 


36 


20 


25 


01 


0A 


A 

* 

73 

’ 

24 

J 

41 

Z 

19 

j 

84 

z 

11 

r\. 

49 


18 


29 


13 


54 


0B 


B 

+ 

57 

9 

43 

K 

40 

[ 

65 

k 

09 

{ 

61 

39 


2B 


28 


41 


09 


3D 


c 

9 

15 

< 

69 

L 

33 

\ 

75 

1 

89 

1 

71 

V_/ 

OF 


45 


21 


4B 


59 


47 


D 

— 

55 

= 

60 

M 

18 

] 

63 

m 

83 

} 

79 

37 


3C 


12 


3F 


53 


4F 


E 

11 

17 

> 

62 

N 

31 

A 

76 

n 

94 


64 



3E 


IF 


4C 


5E 


40 



/ 

78 

? 

77 

‘ O 

30 

— 

67 

o 

92 

1 

13 

r 

4E 


4D 


IE 


43 


5C 


0D 



Example: 


P 38 
26 


Character 

-:—Spoke address (Decimal) 


Spoke address (Hex) 


Print wheel: Diablo courier 10 #38110-01 


- 63 - 











































LOWER BYTE 


12-7. Hammer Energy Data 


UPPER BYTE 



2 

3 

4 

5 

6 

7 

A 

£ 

0 

@ 

P 

5 

P 

0 

63 

63 

5C 

59 

4A 

5C 

1 

! 

1 

A 

Q 

a 

q 

1 

4F 

51 

59 

5E 

57 

5E 



2 

B 

R 

b 

r 

-2 

4E 

57 
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12-8. Table 8: Proportional Spacing Data 
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12-9. Table 9: Ribbon Advance Data (FI0-55 only) 
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12-10. Table 10: Program Mode Hammer Energy Data 
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